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Since for small deflections <j> = — dw/dx , substituting in Eq. (31.22) and integrating 
once more gives 


C X 2 

W = 64D + 8^D ^° Se X ~^ -4- ° 2 loge * + (31.23) 

The expression given by Eq. (31.23) is then the basic deflection equation for a 
symmetrically loaded, flat, circular plate of constant thickness. 


Design Problem 31.1 

Develop a design formula for the maximum stress at the center of the clamped plate shown 
in Fig. 31.2 in terms of the ratio Ro/t , assuming the central deflection 6 to be equal to 
the plate thickness. The plate is subjected to a uniform, transverse pressure q. The edges 
of the plate are considered to be fixed as to slope, but are not otherwise constrained. The 
modulus of elasticity and Poisson’s ratio are given as E and v, respectively. 


Solution 

Since the outer edge of the plate is prevented from rotation and it does not permit any 
transverse displacement, the boundary conditions from Table 31.1 are w = 0 and dwjdx = 
0. The applicable deflection expression follows from Eq. (31.23) for w — 0 
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The slope follows from Eq. (31.22) and is equal to 
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Since this slope is zero at x = 0, we get 
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Fig. 31.2 Circular plate with clamped edges. 



